WHAT IS CLAIMED IS: 



1. A method for training a support vector machine used to control a process, 
the method comprising: 

5 (1) training a support vector machine using a first training set, wherein said first 

training set is based on first data; 

(2) training said support vector machine using said first training set and a second 
training set, wherein said second training set is based on second data; and 

(3) training said support vector machine using said second training set and a third 
10 training set, without using said first training set, wherein said third training set is based 

on third data; 

wherein at least one of (1), (2), and (3) comprises: 

(a) retrieving training input data from a historical database, wherein said 
training input data has one or more timestamps; 
15 (b) selecting a training input data time period based on said one or more 

timestamps; and 

(c) retrieving input data indicated by said training input data time period. 

2. The method of claim 1, wherein at least one of (1), (2), and (3) operates 
20 substantially in real-time. 

3. The method of claim 1, 

wherein (1) is preceded by analyzing a physical specimen from the process; and 
wherein (1) further comprises using data representative of said analyzing as said 
25 first data. 

4. A method for training a support vector machine using real-time data, the 
method comprising: 

(1) detecting first data; 
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(2) training a support vector machine in response to said detecting first data, using 
a first training set based on said first data; 

(3) detecting second data; 

(4) training said support vector machine in response to said detecting second data, 
5 using said first training set and a second training set, wherein said second training set is 

based on said second data; 

(5) detecting third data; 

(6) training said support vector machine in response to said detecting third data, 
using said second training set and a third training set, without using said first training set, 

10 wherein said third training set is based on said third data; 

wherein at least one of (2), (4), and (6) comprises: 

(a) retrieving training input data from a historical database, wherein said 
training input data has one or more timestamps; 

(b) selecting a training input data time period based on said one or more 
15 timestamps; and 

(c) retrieving an input data indicated by said training input data time 

period. 

5. The method of claim 4, further comprising discarding said first training set 
20 between (4) and (5). 

6. The method of claim 4, further comprising discarding said second training 
set after (6). 

25 7. A method for training a support vector machine, the method comprising: 

(1) constructing a list containing at least two training sets; 

(2) training the support vector machine using said at least two training sets in said 

list; 

(3) constructing a new training set and replacing an oldest training set in said list 
30 with said new training set; and 
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(4) repeating (2) and (3) at least once; 
wherein at least one of (1) and (3) comprises: 

(a) retrieving training input data from a historical database, wherein said 
training input data has one or more timestamps; 

(b) selecting a training input data time period based on said one or more 
timestamps; and 

(c) retrieving an input data indicated by said training input data time 

period. 

8. The method of claim 7, wherein (3) comprises: 

(a) monitoring substantially in real-time for new training input data; and 

(b) retrieving input data indicated by said new training input data to construct said 
new training set. 

9. The method of claim 7, wherein (2) uses said at least two training sets 

once. 

10. The method of claim 7, wherein (2) uses said at least two training sets at 
least twice. 

11. A method for training a support vector machine using data from a physical 
process, the method comprising: 

(1) operating the physical process and measuring the physical process to produce 
first data, second data, and third data; 

(2) training a support vector machine using a first training set; wherein said first 
training set is based on said first data; 

(3) training said support vector machine using said first training set and a second 
training set, wherein said second training set is based on said second data; and 
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(4) training said support vector machine using said second training set and a third 
training set, without using said first training set, wherein said third training set is based 
on said third data; 

wherein at least one of (2), (3), and (4) comprises: 
5 (a) retrieving training input data from a historical database, wherein said 

training input data has one or more timestamps; 

(b) selecting a training input data time period based on said one or more 
timestamps; and 

(c) retrieving an input data indicated by said training input data time 

10 period. 

12. A method for training a support vector machine for process control, the 
method comprising: 

(1) training a support vector machine using a first training set, wherein said first 
15 training set is based on first data; 

(2) training said support vector machine using said first training set and a second 
training set, wherein said second training set is based on second data; 

(3) training said support vector machine using said second training set and a third 
training set, without using said first training set, wherein said third training set is based 

20 on third data; 

(4) using said support vector machine to predict a first output data using first input 
data; and 

(5) changing a physical state of an actuator in accordance with said first output 

data; 

25 wherein at least one of (1), (2), and (3) comprises: 

(a) retrieving training input data from a historical database, wherein said 
training input data has one or more timestamps; 

(b) selecting a training input data time period based on said one or more 
timestamps; and 
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(c) retrieving an input data indicated by said training input data time 

period. 



13. A method for training a support vector machine for process control using 
5 real-time data, the method comprising: 

(1) detecting first data; 

(2) training a support vector machine in response to said detecting first data, using 
a first training set, wherein said first training set is based on said first data; 

(3) detecting second data; 

10 (4) training said support vector machine in response to said detecting said second 

data, using said first training set and a second training set, wherein said second training 
set is based on said second data; 

(5) detecting third data; 

(6) training said support vector machine in response to said detecting third data, 
15 using said second training set and a third training set, without using said first training set, 

wherein said third training set is based on said third data; 

(7) using said support vector machine to predict first output data using first input 
data; and 

(8) changing a physical state of an actuator in accordance with said first output 

20 data; 

wherein at least one of (2), (4), and (6) comprises: 

(a) retrieving training input data from a historical database, wherein said 
training input data has one or more timestamps; 

(b) selecting a training input data time period based on said one or more 
25 timestamps; and 

(c) retrieving an input data indicated by said training input data time 

period. 



30 



14. A method for training a support vector machine using real-time data from 
a physical process, the method comprising: 
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(1) operating the physical process and measuring the physical process to produce 
first data, second data, and third data; 

(2) detecting said first data; 

(3) training a support vector machine in response to said detecting first data, using 
5 a first training set, wherein said first training set is based on said first data; 

(4) detecting said second data; 

(5) training said support vector machine in response to said detecting second data, 
using said first training set and a second training set; wherein said second training set is 
based on said second data; 

10 (6) detecting said third data; and 

(7) training said support vector machine in response to said detecting third data, 
using said second training set and a third training set, without using said first training set, 
wherein said third training set is based on said third data; 
wherein at least one of (3), (5), and (7) comprises: 
15 (a) retrieving training input data from a historical database, wherein said 

training input data has one or more timestamps; 

(b) selecting a training input data time period based on said one or more 
timestamps; and 

(c) retrieving an input data indicated by said training input data time 

20 period. 



15. A method for constructing training sets for a support vector machine, the 
method comprising: 

(1) developing a first training set for a support vector machine by: 
25 (a) retrieving first training input data from a historical database, wherein 

said first training input data has a first one or more timestamps; 

(b) selecting a first training input data time period based on said first one 
or more timestamps; and 

(c) retrieving first input data indicated by said first training input data time 

30 period; and 
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(2) developing a second training set for said support vector machine by: 

(a) retrieving second training input data from said historical database, 
wherein said second training input data has a second one or more timestamps; 

(b) selecting a second training input data time period based on said second 
one or more timestamps; and 

(c) retrieving second input data indicated by said second training input 
data time period. 

16. The method of claim 15, further comprising: 

(3) searching said historical database in either a forward time direction or a 
backward time direction so that said second training input data is the next training input 
data in time to said first training input data in said forward time direction or said 
backward time direction, whichever is used. 

17. The method of claim 15, further comprising: 

(3) teaming said support vector machine using said first training set and/or said 
second training set. 

18. A computer support vector machine process control method adapted for 
predicting output data provided to a controller used to control a process for producing a 
product having at least one product property, the computer support vector machine 
process control method comprising: 

a processor; 

a memory medium coupled to the processor, wherein the memory medium stores 
a support vector machine software program, wherein the support vector machine software 
program comprises: 

(1) monitoring for the availability of new training input data by monitoring for a 
change in an associated timestamp of said training input data; 

(2) constructing a training set by retrieving first input data corresponding to said 
training input data; 
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(3) training the support vector machine using said training set; and 

(4) predicting the output data from second input data using the support vector 
machine. 

5 19. The computer support vector machine process control method of claim 1 8, 

wherein (2) further comprises using data pointers to indicate said training input data and 
said first input data. 

20. The computer support vector machine process control method of claim 18, 
1 o wherein ( 1 ) is preceded by: 

(i) presenting to a user a template for a partially specified support vector 

machine; and 

(ii) entering data into said template to create a complete support vector 
machine specification; and 

15 wherein (3) further comprises using a support vector machine representative of 

said complete support vector machine specification. 

21 . The computer support vector machine process control method of claim 1 8, 
wherein (1) is preceded by: 

20 (i) presenting to a user an interface for accepting a limited set of 

substantially natural language format specifications; and 

(ii) entering into said interface sufficient specifications in said 
substantially natural language format to completely define a support vector machine; and 
wherein (3) further comprises using a support vector machine representative of 
25 said completely defined support vector machine. 

22. The computer support vector machine process control method of claim 1 8, 
wherein (1), (2), and (3) operate substantially in real-time. 
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23. A method for constructing training sets for a support vector machine, the 
method comprising: 

(a) retrieving training input data from a historical database, wherein said training 
input data has one or more timestamps; 
5 (b) selecting a training input data time period based on said one or more 

timestamps; and 

(c) retrieving input data indicated by said training input data time period. 

24. A computer support vector machine process control method adapted for 
10 predicting output data provided to a controller used to control a process for producing a 

product having at least one product property, the computer support vector machine 
process control method comprising: 

(1) monitoring for the availability of new training input data; 

(2) constructing a training set by retrieving first input data corresponding to said 
15 training input data comprising: 

(a) selecting a training input data time using a one or more timestamps 
associated with said training input data; and 

(b) retrieving input data representing measurement(s) at said training input 
data time, said input data comprising said first input data; 

20 (3) training the support vector machine using said training set; and 

(4) predicting the output data from second input data using the support vector 
machine. 

25. The computer support vector machine process control method of claim 24, 
25 wherein (1) comprises monitoring for a change between two successive training input 

data values. 

26. The computer support vector machine process control method of claim 24, 
wherein (1) comprises computing a difference between a most recent training 

30 input data value and a next most recent training input value; and 
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wherein (3) further comprises using said difference with said first input data for 
said training. 

27. The computer support vector machine process control method of claim 24, 
wherein (2) further comprises using data pointers to indicate said training input data and 
said first input data. 

28. The computer support vector machine process control method of claim 24, 
wherein (1), (2), and (3) operate substantially in real-time. 

29. A computer support vector machine process control method adapted for 
predicting output data provided to a controller used to control a process for producing a 
product having at least one product property, the computer support vector machine 
process control method comprising: 

(1) presenting to a user a template for a partially specified support vector 
machine; 

(2) entering data into said template to create a complete support vector machine 
specification; 

(3) monitoring for the availability of new training input data; 

(4) constructing a training set by retrieving first input data corresponding to said 
training input data; 

(5) training the support vector machine using said training set, said training 
further comprising using a support vector machine representative of said complete 
support vector machine specification; and 

(6) predicting the output data from second input data using the support vector 
machine. 

30. The computer support vector machine process control method of claim 29, 
wherein (3) comprises monitoring for a change between two successive training input 
data values. 
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3 1 . The computer support vector machine process control method of claim 29, 
wherein (3) comprises computing a difference between a most recent training 

input data value and a next most recent training input value; and 
5 wherein (5) further comprises using said difference with said first input data for 

said training. 

32. The computer support vector machine process control method of claim 29, 
wherein (4) further comprises using data pointers to indicate said training input data and 

10 said first input data. 

33. The computer support vector machine process control method of claim 29, 
wherein (3), (4), and (5) operate substantially in real-time. 

15 34. A computer support vector machine process control method adapted for 

predicting output data provided to a controller used to control a process for producing a 
product having at least one product property, the computer support vector machine 
process control method comprising: 

(1) presenting to a user an interface for accepting a limited set of substantially 
20 natural language format specifications; 

(2) entering into said interface sufficient specifications in said substantially 
natural language format to completely define a support vector machine; 

(3) monitoring for the availability of new training input data; 

(4) constructing a training set by retrieving first input data corresponding to said 
25 training input data; 

(5) training the support vector machine using said training set, wherein said 
training comprises using a support vector machine representative of said completely 
defined support vector machine; and 

(6) predicting the output data from second input data using the support vector 
30 machine. 
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35. The computer support vector machine process control method of claim 34, 
wherein (3) comprises monitoring for a change between two successive training input 
data values. 

5 

36. The computer support vector machine process control method of claim 34, 
wherein (3) comprises computing a difference between a most recent training 

input data value and a next most recent training input value; and 

wherein (5) further comprises using said difference with said first input data for 
10 said training. 

37. The computer support vector machine process control method of claim 34, 
wherein (4) further comprises using data pointers to indicate said training input data and 
said first input data. 

15 

38. The computer support vector machine process control method of claim 34, 
wherein (3), (4), and (5) operate substantially in real-time. 

39. A method for training a support vector machine used to control a process, 
20 the method comprising: 

building a first training set using training data, wherein said training data includes 
one or more timestamps indicating a chronology of said training data and one or more 
process parameter values corresponding to each timestamp, and wherein said first training 
set comprises process parameter values corresponding to a first time period in said 
25 chronology; 

training a support vector machine using said first training set. 

40. The method of claim 39, wherein said building a first training set 
comprises: 

30 retrieving said training data from a historical database; 
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selecting a training data time period based on said one or more timestamps; and 
retrieving said process parameter values from said training data indicated by said 
training data time period, wherein said first training set comprises said retrieved process 
parameter values in chronological order over said selected training data time period. 

5 

4 1 . The method of claim 40, further comprising: 
generating a second training set by: 

removing at least a subset of the parameter values of said first training set, 
wherein said at least a subset of the parameter values comprises oldest parameter values 
10 of said training set; and 

adding new parameter values from said training data based on said 
timestamps to generate a second training set; 

wherein said second training set corresponds to a second time period in said 
chronology; and 

15 training a support vector machine using said second training set. 
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